Interaction between prostaglandin E2 and leukotriene D4 on the excretion of electrolytes by the dog kidney in vivo.
Recent experiments indicate that prostaglandin E2 potentiates the vasodilatory properties of leukotrienes in the skin microcirculation. The present experiments were undertaken to study the effect of leukotriene D4 and prostaglandin E2 on renal hemodynamics and urinary electrolytes in the dog. Experiments were performed in three groups of anesthetized Mongrel dogs: the first group was studied under hydropenia, whereas the two remaining groups were studied during water diuresis with (Group 3) or without indomethacin (Group 2). LTD4 (100 ng/min) and PGE2 (3 ug/min) were infused in the left renal artery to minimize systemic effects of these compounds. LTD4 alone failed to influence urinary sodium excretion in all 3 groups. In Group 1, urinary sodium increased from 77 +/- 6 to 393 +/- 74 uEq/min during PGE2, and further increased to 511 +/- 52 uEq/min during LTD4 + PGE2. No change occurred in the contralateral right kidney. In this group, glomerular filtration as well as renal plasma flow were not statistically influenced. In Group 2, the same phenomenon was observed for urinary sodium. The combined infusion of LTD4 + PGE2 increased urinary sodium without significant changes in glomerular filtration and renal plasma flow. Finally, in Group 3, indomethacin was shown to reduce the natriuretic effects of LTD4 and PGE2: during PGE2 alone, urinary sodium increased from 90 +/- 14 to 260 +/- 66 uEq/min, and only rose from 80 +/- 10 to 175 +/- 19 uEq/min during the combined infusion of LTD4 and PGE2. In groups 2 and 3, free water clearance was utilized as an index of sodium chloride reabsorption in the thick ascending limb: this parameter increased from 2.35 +/- 0.25 to 4.70 +/- 0.30 ml/min, while urinary volume was increasing from 3.55 +/- 0.25 to 10.05 +/- 0.65 ml/min, during LTD4 + PGE2. Indomethacin, administered in Group 3, (3 mg/kg/hr) again abolished the effect of combined PGE2 + LTD4. These results indicate a potentiating effect of leukotriene D4 on the PGE2-induced natriuresis in the anesthetized dog. These phenomena occurred in the absence of significant changes in renal hemodynamics, therefore suggesting a direct tubular effect of these arachidonic acid metabolites. Finally, the water diuresis experiments suggest a proximal site of action of PGE2 and LTD4.